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[0 0 3 4] 

$tt^o dtLirif), :^y^y7-(^<3-Ammi<zX^x^m^tifz^yr4^m 
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[0 0 3 51 

*i3. 1 1 o^'C^lf 1 3 izit, ±i&L^cJ: d t::^?SttJ5r>^«r?&IK 1 4 
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^3 1^0:**9;^7r-f/N^3(^A«iK^^7 0 Ot:Jil±<7)iajgi: LTv^;g,o ctt 

J: 15 . ^gcs 0 . 6 3// mx(Dm^<nmiz. :sLxmim^^<om^\iz n^^b^^i 

. 3 8 MmX<7)m^<7)i^±<Dmmt^j:^yty7 4^'(f^X<DS i -O^PiS-^NBO 

H c * ifoyxmttn^p' ^^^^ituf^x^^o iik±x^. -wcnm^nimM 

[0 0 4 1] 

^m^mz l^<D:^y:^y7^/^3(DXmT&&it. -^hl^z^ 7 0 OVi>A±l 3 
0 omTo^Hi^nr-oBf^Miit^&itii^^f Lv^o itLtcii?, 
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i^c^ ^^a:^2 1 tcJ:*:«f9;^7r 'f >'^3<7)T--;V'JCov^T«^ 0. 03 

7 7 3 k-r V -ffcaii^^^^icfi^-t <§> i t § s o 

[0 0 4 4] 
[0 0 4 5] 

S i 02l;*>J-t-'2>ifc®^^^ (%) ^^LTV>^o 
[0 0 4 6] 

**i&?^^.<0^-7T-f/tti. nrHi^l 0 0 2:. nTffi^l 0 0<^^^lC|glt 
f>ttfci5'7y Vmmi 1 Ofc=l:iix.^o 3T^jtl 0 0{±. ity r 4 ^"^(Dfp'C-m 
S:-g-Afi##ro<^©i: LT3^^$tLTV><5o ^f::. C:<^)3T^i^ 1 0 0 ti> 
5t<0^Jna-C G e /i^^Sin $ ^l;^ S i 02>5^ ^ * * o 
[0 0 4 7] 

[Ge] IwioTGeO^JraS^^LT^cii^tC, ^# 
[Ge] ^0. 3% 

^^Anofi. Ano= [Ge] > 0 i: TV»;|>o 
[0 0 4 8] 
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[0 0 4 9] 

0//mr-Ofeiia3feai,00 (dB/km) i)K -^tL-rtL^^T'*$tt^*2ittA 

Ao=0. 8 5 + 0. 2 9 [Ge] 
«0=0. 8 6 + 0. 2 9 [G e] 

3 8 fi mx<o:i^m!isMmik(o^mm^m a a i. ag** o . 1 5 a b / k mm 

Tt^:S,Xdim&.^itX\>^&o ii-C^ AqU. mm [Ge] =0. 3 5% 
XiktliS^ Ao=0. 85 + 0. 29X0. 35 = 0. 9 SX^^o 
[0 0 5 0] 

m2\,zmLfzytyr^^'^Xii, ^Oarmitl 0 OKMLX. [Ge] ^ 
0. 3%'S:mfztmn&XGe-^^mM^fiX\^^^o ^(DX^iZaTKGe-AmM 
^ittzytyr-i^'^Xli. Ge^CjBHLT:)fe7 7-^/^'rt•COS i-O^RS-^NBO 

:g 0 . 6 3 A« m'e<^«*Oii:^, ^tlMtTK^^tt^O^-fbt^ i 1 . 3 8 m 

[0 0 5 1] 

■ LT^ ±13 LyJ:^7 r /N'-Cii, 3 T^li^ 1 0 0 tc G e ybmm^tifz 
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[0 0 5 2] 

ClCl-C. 3T«i^l 0 0<D^mi:iWifhiX^{^yy mmi 1 OJCov^Tti. 
EI2ll^L^c«lE'Cf±*fiS i 0235^*3 ^r;?) l^O^ 7 y 1 1 1 '£-^-r*ift^ 
tL7t:6^ -ISlCfi, ^fi^ixms i 02> Ge;&5«$tLfcS i 02> tfzHF 

[0 0 5 31 

C:oi9^:#^lzj;*L{dr, v>^^;i'^- K7r-f/^* (SMF : Single Mode Fi 
ber) , :S-tS:v7 h7T'f>'N* (D S F : Dispersion Shift Fiber) > S.t^^« 
«'7T'f>'^ (DCF : Dispersion Compensation Fiber) #'^r^aiS<^)^ 

[0 0 5 4] 
[0 0 5 5] 

^7T-f A-COtfegAlCi5tt*<K^a^ff A (dB/km) Ji. U-f U -fSlSL 
a A=A/a4+B + C (a) 

■e^^ttSo c:(^9*>. ^1]Sa/a4 (dB/km) 

Lxa^O. 't<Dm^A-A'U^ V -ma^m. (dB/km - ^m4) t?^^o ±^ 
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J:oT^|^^^*3te7r'f/^*•e{±. sT^i^^OG e 0^inig«-±5?EL^ [Ge] 
Ao=0. 85 + 0. 29 [Ge] 

[0 0 5 71 

ttz^ U -mSLtl^^Sr-^tf^ftc^fe^lJI^'^M-r'S 7^:*. iSS 1 . 0 0 

AO^Ff>, B + C (A) »i«{JO. 0 1-C*»). L7t5&«oT. 
0$iit:^fe-??#<btt-5jfc7T>fyN*-eJ4, -fe^a^ai.oo (dB/km) Offifi, 

oo=Ao+0. 0 1 
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i)^X-bio C O t § , # r ^ « i. oo^^^ ^i^flt « 0^^ 
[0 0 5 8] 
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55 m mOf^^^m^ ifKit-<Xiz § < . 1 - 1 0 k mSJSOJt^W^V* r 
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tTt. jfcyr-fy'?0^fi^:gl. 0 0 fimX<Dmmm^ai,00t. iSiSkl. 55// 

ii*l^ai.00fi^ ±iaLfcidt; 
«1.00=A+0. 0 1 

xm^ti^ii^, i<o^^irffls-r*istsi. 5 5 Mmx<ommm^ai,55<Dm.^ 

ai.55=AX0. 1 7 3 2 5 + 0. 0 2 5 
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t LX. MM 1 . 3 8 /z m-^<7)7(c^^!!ia|J^(Ofs^a^MA a i.38=£:fflv\ 
fKiHS^IlA al.38S:^ 0. 1 5 dB/kmOTO^it LTV^So 
[0 0 6 2] 

3 T^i^tc G e 5&*^SP$ iXtim^<Otlty r ^ ^^Xit. ±mLfzXdK. G e K 
jSH-r^S i -O^Rg. NBOHC^JifO^PitCioT^ ?g[SO. 6 3;!/m-CO 
il@0/£v^||^tf-i5'55sii::^-f *o i^^^<7)^P^S^±. 7fc^#ffl^ffT-S i-O-H 

[0 0 6 3] 

L^v::6So iiom^ 1 . 3 8 mTOfg^i*!^ « i. sgtlov^T^ tK^^SbiT 

i:^^^Lx\f^^xm\z'=>\,^xmmi-&^ti^x^^o ^lx. cofe^n^nA 
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a 1.38^0. 1 5 dB/kmmTt-T'&ClfctCj: 0, AS^^:lt7lc*#tt**-r-& 
[0 0 6 4] 

9 % : Tfcfg 1 %07K*^ffl^'^'tCi3V^T. 8 0 "CT 2 0 I^K07fC3|&a=£-^f 
•7o -eLT. 7KmMamOjfc7T'f/NlC^LT#t)*ifclS^:gl. 3 8 mfO^s 
^I85fe « 1. 38 ^ > 7Km^SmO:)fe7 r /M;^ L T# tiTtfSiiM^ « l. 38 

Of 1.38{i®^^^^-2>o 
[0 0 6 5] 

mm 1 «rMv»Titii1-S CI t LTV^^o 
[0 0 6 6] 

m2l,Z7^Lfzm^i^-t^Gemtryy'}^}\^'e-Vyr4^'( (Ge-SM) *rj® 
^trv^So :ft#:«Jir{±^ G e;6f^iJn$*t7tS i 02;5^'b*S3T^J^l 0 OO 
ro=8;/m^ J^l®W^«rAno= [Ge] =0.3 5%^ MS i O2 
:d^t>*S^'9y KSl 1 ions* 2 ri=l 2 5//m. ibJB^$^«- A ni= 0 

[0 0 6 7] 

ttz. -?-OM3t##t'OV^T}4. ^7T-f/^*3 *?i$IJ}^*P1-;S,<t*P¥^3 1 t 

2 0 l/'^5-.(2 0 s Im) (75mfiT'«LTv>^o tit, ^fc^ r 3 ^^^II- 
'SMj^:!: 4 0 0 m/:9-i: t-rv^;5o tfz. mMmP2 HZ:^if^ityr^y'i3<0 
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it L r TKi^iaa =gr^f •) ^> o -cab -5 o 
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idle, :)te7T'f/^*^;^^)•LT7fC|^^^!^a*^To7^:m^3^v*T^ ^SSl. 3 8;um-C 
[0 0 7 11 

laso^tc^tTt^jl^jAi ~A4<7)•9*)^ liMMAi-e{±. ^Mm}^x<Dr 

---'WajgS: 1 1 0 ox:. i^SP^^-xcOAa^a;*?: 7 0 0 "CtC^^LTiS , # 
^tL/cfS^S^J± a 1,55=0. 1 8 5 dB/km, «o.63= 6 dB/kmtJ&o 

Tv*<5o ^i&m2-e{i. ^^Ma^'co7--;i/iaE«- 1 4 o oic, m 

^^'^OA^iaKS: 1 0 0 0 r \zwt^ LX^ ^ . ^hMzi^mk^it a i. 55= 0 
. 18 0dB/km^ tto.63= 6 d B/kmi:3fcoTV»:|>o 
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*^;> ^imAzx\t. n,^mpx</)r^-}VT&M-^ 1 5 5 or. nn^^^ 

OXmMM^ 1 2 0 0 rtC^^ LT:fe i) , ^^h^fzi^mW^it a i. 55= 0 . 18 
2dB/km. « o.63= 7 d B/k m i: ^oTV^^o tfz. ^WMKAX\±. fgi 

^m.px<Dr--)VTm.^ 1 5 5 or, ^n^^^oxm.^^^ i 3 0 ot;tcia 

^t-C;fei3, #<b*L7tfeigia^{i a 1.55= 0. 1 8 2 dB/km> ao.63=9d 
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^-v': 19/ 



[0 0 7 3] 

^ftio<Dm^m-^it. ^iisMp-^<DT fv^^T!)^. v»-ftt^> 110 ox:m± 

1 6 0 0'CmTO||fflF*I-CO®;Kt^oTV»<5o ZtHZX*), ^yr^/^'C<DU 

^v-mn.m^ii'mm^ixr^ ^-ru-tfcaa^^r^Mgi. 5 5;*m-eo<5 

[0 0 7 41 

^LtzM^i^t^MMMA 1 ~A4 iira^^CDG e^Jni'>'^^;i'*- K7t^/n* 
(Ge-SM) *?B^LTV^^o 
[0 0 7 5] 

gI4 0^tI^LfcJt|!!5^B 1 ~B 5<D'^-^, JtlfcMB 1 Tfi. ^MmPX(D7 

a 1.55= 0. 1 9 0 dB/kin. «o.63= 1 2 d B/kmi: ^oTV^ 
Cii-eJi, *77^/^*^:T--;l'LTV^^v^7t:*^)^;. 1^^ V-t)!:SL^^=^:-g• 
fe^tl^ a 0. 63 * ^ < ^ t v» ^ „ 
[0 0 7 6J 

JS«r5 0 ormg^LTfeJ?. ^tbfitz^mWzit a 1,^^=0. 1 9 0 dB/k 
m> "0.63=6 dB/kmt!5roTV>^o iCl-Cli. 7fe"7 r /^*4■T--;^ LT 
v*^V>yj:i6tc, W;-mSLa^^^tffe^a^ai.55;6^:^§ <;^o-rv>^„ 7^: 
tz L> ?^iP¥^-\0 A^aK«v^ ;i:i6> a q. 63«®: < 'fc t v» » 

[0 0 7 7] 

tTt. Jl:^^B3f{i. ^^!!!!S;^"t'OT--;i'iaRSr9 0 0'C> J^^^^^O 
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20/ 



Aj^iSiKSr soot: tciS^ LT i5 19 . # fitzimmzii 1. 55= 0 . 1 8 9 d 
B/km> ao.63=6 dB/kmt^toTv^^o -l^-CJi^ r-f >'^OT-- 
[0 0 7 81 

<Dxm^m'S:5o ovizn^Lxis^, ^ii^tt/^fE^na^iiff 1.55=0. 1 s 5 

dB/km. ao.63=6 dB/kmt^oTV^J&o -li-Cti, %y r ^ ^"^DT =- 

- )\^^i)^immn < > -c; - t5:SL«^ ^ ^trfs^iti^ « 1. 55755* 

[0 0 7 91 

ttz. imMBsxit. mmmpx<Dr--)Vi^^-^ 1 e 5 or. i^sp^^-^ 

<^A^zag!* 1 3 0 Ot:ic|g^tT*5l9. #^tt7tfK^m^{4« 1.55=0. 18 
8dB/'km> «o.63= 1 0 d B/kmii^ro-rv^-So i-l-C{±^ ity r 4 ^"^(O 

<*o-CV^So tit. :?te7T'f/^F«3W^PiHjeSf *fS^Ji^a0.63*>:*^^< 
[0 0 8 0] 

m±<^||JS^'flA 1 ~A 4 > :?5.Z>'ifc«cfiJB 1 ~B 5 J: . W-MMPKX^^y r 
4y<«7)7--)V^mi 1 1 0 orm±l 6 0 0 t;jy.T<^za;Ki: U j^-o, ?^ip^ 

g'vo^^r^/N'oA^ag?:? 0 ot:m±o?aM, $ftt<{±x 7oot:iii± 
1 3 0 0 rmrosj^i: i--s> ci t i 19 , ix'f v 
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[0 0 8 1] 
[0 0 8 2] 

il5(±^ ^7r^>'>*<Dt|2^ifeMl^ov^T> -eoffiilf^7'n7r-f;i/Sr^-t 

•f^itm^^m (%) ^^L-rv^^o 

10 0 8 3] 

^nmm<D^y r ^ ^•^ii. :JT^J^2 0 0fc. 3 7^Jt2 0 OO^jHi^^tt 
ib;ft7t^'-7y K®i^2 1 0 fc^fllx-So 37^i^2 0 Of±, r-f/>*0 4" 
«r•g•^/^^ro<^®^: t-C3^^$*LTv*^o C1(^3TIH^2 0 0 _h 

[Ge] ^0. 3% 

*a;t1-^iinSt?Ge**»$tL^S i O25«'^^**o ittlcif), =irmM2 

0 0<^)JtjSW^MA no«^ Ano= [Ge] > 0 ^roTV^^o 

[0 0 8 4] 

tfz. VmM2 1 0(4. ^^mmjfmr-ii. 2m<^i^9 y vm2 1 2 

1 2/5^f>«^$tL-CV>^o n%<r)^li^yv Ym2 1 1 {4^ 3TlSit2 0 OO^ 
^tc|glt^jLfc^ri<7)J§i: tT?^JS;$tLTV^So tK^^^y K@2 1 
H±, Ge^s^JfeOj^iDfi-^tt^ttfeS i 0235^<b*So ittHil), y y 
K^2 1 lOjtM^f^HA ni{4> Ani>0 i:!&oTV*So 

[0 0 8 5] 

t Jt, ^m<0%2ir 7 2 1 2 {4. ni i^yy Vm2 1 1 (D^mii'm^fh 
iiti^T2<7)mtLX=}^m^fi-X\^^:ho tfz. iO^'^ -y K^2 1 2 {4, j^S 
i 025^^'b=S:^o ZfiizX'O^ rJ'yy KJi 2 1 2coJt® $lf^^ An 2{4. A n2= 
0 ii^oTV^^o 
[0 0 8 6] 

^riS, >; -ftSL-^icA, t^^S 1 . 0 0 ;« mt?(^)<E^a^ a l.oo^ :2^l>m:l 
1.38// m-??<^7K^^a.Sffm<^1S^a^llA a i.38t-ov»r(4. HI 2 tC^L/i 
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<t9=5:«^<o^7T-f/N*{4, -pnx-ff^-^^ ^•7T^'y^♦ (D s F) Kitm^mm 

[0 0 8 7] 

•t&itm^mm (%) ^i:^l-cv>-So 

[0 0 8 8] 

**Mm^O:)l&•7T^^^*{4. 3Tl|J^3 0 0 i:, n Tffiit 3 0 0 c^^l-^tciglt 
S:^^^i^gro<^^t LT3^^$*tTV>*o ^OnT^gi^ 3 0 0 14. ± 

[Ge] ^0. 3% 

iWz-t^lMMXG eH^^tia^fitiS i 02T!t^^^j:^o ^IfiiZX^. ^r^i$i,3 

0 OOJtffl^$||Ano«^ Ano= [Ge] >0i:^oTV^^o 

[0 0 8 9] 

t y 1 0 it. ^^MMfrnXii. 2^0^^ 9 7 3 1 U 3 

1 2:d^e>«^$tLTV>^o 1 7 K^3 1 H4, 3rffl^3 0 OO^ 

®3 1 10JtiSilf^||Ani{4, Ain<Ot^JoTV*^o 
[0 0 9 0] 

1 ^ffljoU 2^yy h'ms 1 2ii. mi y KJg 3 1 1 <D^mf>zWifi^ 
i^fz^r2<^mtLXJ^m^fiX\^^^o tfz. ^(Di^yyVms 1 2(4. j^S 
i02^^^=&^o CtLtcit). rJ'yy K^3 1 2c^Jt®l^^llAn2fi^ An2= 
0 t^oTV^^o 
[0 0 9 1] 

1^ ^ U -tS[SL#l|!cA. 1 . 0 0// m-eofsim^ a i. 00^ S 
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1 . 3 8ju mT'07K*^!!ia|frf^Of5^ffl^M A a i. sgJ-ov^TJi. HI 2 izmLtz 
J:-5=&«^«:*-r^jfe7T'f^^{4, -POx-lf^Silffi^yr >fy^ (DCF) izigsgt:: 
[0 0 9 2] 

02, 1115, Sy^II6tC^L^c#*M?F^]i<^3fe7T^'/^tc*5tt*iS^«^<^® 
[0 0 9 31 
[0 0 9 4] 

i-^LTt^f^^^l-^G e^Jnv>^^;v^- K7r^A (Ge-SM) *^5feL 
TV^-So A-jS^fi^Jtlfi, G e**^in$*L7tS i 025^^'c)^r* =^711^ 1 0 0<^^M 
*2 ro=8;«m, Jt®iff^^€: A no= [Ge]=0. 35%, MSi 025&^'b 
'^-l) 9 1 1 1 co^i^iS: 2 r 1= 1 2 5 ;/ m, itmHr^Mi A n i= 0 % 

[0 0 9 5] 

**-r'&^'>7 h7r>f A (DSF) =S-2ilSLTV>*o A#^fi<Jlc|±, G e **t^ 
m^flfzS i 02:*^^^r^3T«i^2 0 0<D^i2 ro=6 A<m, JfciSW^IIS- 
Ano= [Ge] =0. 6%, G eifmM^ftfzS i OzTi^h^^mi ^ y Y'm 
2 1 l<Dnm^2 ri=4 O^m, Jt®^^^«: A ni= 0. 1%, i^S i 02^^^ 
^^^m2^yy Vm2 1 2<D^^S:2 r2= 1 2 5 m, Jt^iff^M* A n2= 

0%icig5gLrv^;5>o 

[0 0 9 6] 

t:*i-'S:S^?l«7T-Y/'t (DCF) ^m^Lx\^^^o ^m^z^t, Ge«Jn 
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^fifzS i 02:d-h^j:i>=irmit3 0 00^=^2 ro=4/zm. JtS^^^^rA 
no= [Ge] =1. 5%, F^^'^Jin^ tLTt S i i^-S^ 1 ^' 7 y Kg 3 1 

l(D^i2 ri=8//m. Jt®i>f^l|S:A ni=-0. 4%. MS i 02:6*?>*r 
^02^97 KJi3 1 2<r>^^2 r2=l 2 5;um. JtTO^H^: A n2= 0 % 

[0 0 9 7] 

7r^^^<r>r-~)uim.^\ 4 0 or. i^iP¥^'xc7)^-7T-i'/N*<^A^tTaa!^i 
0 0 oici:i-;&^jSMA2 (ia3#BB) -eoMit^fi^^^Mv^Tv^^o ^y'c. jti? 

r ^ /N'OA«lia;gSr 1 0 0 0 X^bthimM'Q 1 (liI4#Bg) "COSSBS 
^#S:fflv>rv>-6o fTt. 3fc7T-f/N*omi^^Hov>T{4. El 3 ^.r^HI 4 <0^i-g- 

[0 0 9 8] 

llfeSl. 5 5/tm-C<^iS^JS^ai.55 (dB/km) . :5:f>*^S^« 1 . 3 8//mT' 
07K#Mllrm<7)<g^t|^^A«.i.38 (dB/-km) ^^LTV^-So Cit?. 
^l. 3 8 ;«mT-<7)fg^g|J|^||A ai.38{4, 0 3 tC:^L/wjfeS0. 6 3y«mT?0 
f5^JI^ a 0.63^ Wt-. T--;W^0^7 r -Y^N'O^^^p^^-CiOSStlHi^ip^lc 

[0 0 9 9] 

8 0, 0. 1 8 8. 0. 2 2 8 i:>3:oTV><5o itLe)0^|T{4. =iTtC»$tt 
[0 10 0] 

^/w. fSfSm^Mfi-e-^-rttA ai,38=0. OS. 0. 0 7, 0. llt^ro 
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mia^MAci.383&*0. 1 5 dBykmPJ,TI<zjSM^tiX\f^Z>o 
[0 1 0 il 

JttS^^D 1~D 3 -Cli. '|S3IIIS^Ii-e*T--rtLo 1.55= 0. 1 9 0 > 0. 
2 0 0> 0. 2 4 5. t/c. -IS^tl^^llJi-ett-Ptt A « 1.38=0. 2> 0. 3. 
0. 6 4:^orv>;5o itL'c><^^{i. v^rtL^>^«I-JS1"'5)*ife^JC 1 ~C 3 "COii 

£ o 

[0 10 2] 

^'/N'^r^-;i'iaK«r 1 1 0 oTcmil 6 0 ov&sT(Dmtt u 

[0 10 3] 

1--5>:)fe7r^/^OfiJS^<b CC) $:^LTV^*o 
[0 10 4] 

JK«: 1 6 0 0 'C. ^7 T -f /N'<^«Si^«- 1 2 0 0 m/^. fmmP<^^^ * 2 
T^-;VzagS:l 2 0 0"C. T^-^V^fS'S-O. 1 ^lifS^gLTv^^o ttz. ^ 
it^JE-Cti. |^M'^^O^^iP5&*?><^SgSl5&^2m~3mc7)|®ffl^r:J3V^T^ ^^r-f 

■cv»-So 55r7;^7T-f/^'oli:#til 2 s^/m-e^So 

[0 10 51 

tfz. 3fe7T'f/^<^iaK^^klCov^rt4> PaekO^ 
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^=exp[-[(4 h)/(^CpV)]S] 
^=e3qp[-[(4 h)/'(^Cpd)] t] 

[0 10 61 

5= (T-To) / (Ts-Tq) 
S = z/d 

M-C^-S rU.C.Paek et.al.. Journal of The American Ceramic Socie 

ty Vol.58, No. 7-8, pp.330-335j i^M) o 
[0 10 7] 

-f/^OSSttl 4 9 ffiP;&-io lm-e{41 2 9 9 1:, 2 m-Cfi 1 1 2 srt 
*oTV*<5o -e-LT. i0^^tc:fev^-c. HeJ^*P^^{Cior?i^J?^4p^^fo 

0 omros 5 4lCt^roTV*^o 
[0 10 8] 

7T-</^WSftSr6 0 OmTiT-<SM-t*7t*!>cOjgl?I^fi(^«$Sr4mSIS-f 
[0 10 9] 

ir^r-So Mx-ff. HI 8 Lfc^-eii. ^lii 1 2 0 0 rnX'S^t^ 4m<D7./<-:^m 
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[Olio] 

mXFX'ii, ity r ^ ^'i<Dmmi: 3 0 0-1 8 0 ornX'^t-tfut, T^-)vmm 

itO. 2-0. 0 3#i:^r^„ tfz. 4ia<Dmim-)PXit. T--;U^ffi(i 
0. 8-0. 13#t**o L/c^^oT. i®i:-5=5:^#T-(4. mfsmmKiZ 
T-<-;H^|gSrO. 0 3#m±0. STOTir-f^S i Lv^o 
[0 111] 

10 112] 

oMs^^tcioT 1 1 0 ot:iJi±i 6 0 ot:mTo^a^-e^7r'f^^*^T-- 
;^■r^ t i: tc. i^^S:^om^o<%ip^^-st 700 'CJ^Jl±c0ia«-e3fc7 r 

[0 113] 

tTt. 3r««ic^# [Ge] ^0. 3%^mfzirmmMxGeTt)^mta^fi. 
i^^ V -tfeSL#^A. 1 . 0 0 ;u mx<Dismm^ « 1. oo^^ ^:h,-€'*tji 

't<^^fiAo^ Jlt>*«ol^^LT9 7%mT-C*)!9. ^6^0. ?fit:Rl. 3 8;im-e 
<^7K^MSHirm<7)fHiifi^||A ai.38;6^^0. 1 5 d B/ k mOTT'^-S,pfc7 T -f 
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[Hi] 



[HIS] 

[114] 

[^5] 
[1^6] 
[07] 

*7 T /^'^O^ifeMC 1 ~C 3 , RXfmLmT> 1 -D 3 

o T^I-^T' ^ -5, o 
[HIS] 

[^9=-to§£5i] 

ll> 1 l-||l5I'-^> 12-t-^. 1 3 1 4 -/FfSttPlf X-gtir^fP. 1 

5-;«f;^«^iij^, 2\"-mmP. 2 2 3 2 4-N2 

;k z ^-nniSTs'mu^ ^Q'-mmwrn. 4 i-n-x-f 4 

2-UV#J!i. AZ-mmm\M. 4 4-UV9^/7'^ 4 r>f 

X> 4 7-UV#J!ii. ^Z'"^mmc%. 4 9-UV9>'"/. 5 1-^S!l3g# 



[1112] 
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imi] 



mm 
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{m2] 



m 
m 



MSiOa 




ro 



110 



100 



A no 



n 



111 
110 
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2 0 17 9 5 





rc) 


(°C) 


(dB/km) 


@0.63ium 
(dB/km) 




1100 


700 


0.185 


6 


mmmA2 


1400 


1000 


0.180 


6 




1550 


1200 


0.182 


7 




1550 


1300 


0.182 


9 
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4/ 



14] 





CO 


(°c) 


@1.55//m 
(dB/km) 


@0.63//m 
(dB/km) 




^CL 


1000 


0.190 


12 




tiiL 


500 


0.190 


6 




900 


500 


0.189 


6 


it^mB4 


1100 


500 


0.185 


6 




1650 


1300 


0.188 


10 
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[US] 



m 
m 



212 



211 



210 



A no 



ri 



r2 



ro 



i 211 



212 



200 



210 
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[me] 



m 
m 



I^SiOa 



Am 

t, 



312 



311 



n 



TO 



310 



300 



A no 



r2 



311 312 



310 
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[117] 





a>mm 




©1.55 /um 
(dB/km) 


A 0(1.38 
(dB/km) 


mmmc^ 


Ge-SM 


Ano= 
0.35% 


0.180 


0.05 




0.190 


0.2 




DSF 


Ano= 
0.6% 


0.188 


0.07 




0.200 


0.3 






Ano= 

1.5% 


0.228 


0.11 




DCF 


0.245 


0.6 
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^-v?: 8/E 





mn 


1m 


2m 




3m 


4m 


5m 


6m 


7m 


mmmE 


1499 


1299 


1125 




553 












1499 


1299 


1125 




976 


846 


736 


637 


554 



(3f77-r/<a)jS]t:''C) 
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mm] 

[Ge] ^0. 3%S:?i7t1-»iT-Ge«ip$ti.7t*7r^/N*®*t2=& 

h ixtzm.^m:P 2 1 tciJv^T, ^-7 r 3 ^ 1 1 0 0 x:Jii± 1 6 0 0 
sr, it^8!ia;^2 1 (D^mz.wL^'^hfitz^n^^z i^ti o o m±oA«aias 
[^^m] gi 1 
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